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w m m 

[oooi] *mmte, x7^*c^y7¥Wfcmmtz.Mu mzm^^mwz&m'rznwmjzv 
[0002] mti&m (sic) ^(Du^Y^y^^mwumt, (si) ^jt^-a&M 

[0003] V^F^yy'^mfcttn&m V ^cpin^-f J*"— h\ ✓ 7b7^W, GTO# 

3j*^-£Jt^5£, 011*. SiCOpin^-f^-— Ktt\ 10kV(DmWim!±.m^<Dm&. HIS 
^•|Rl«JEE^siOpin^-r^-— K<£>j^ l/3T?fc!9 , V^^Ojg^P ^ 
0«l^|fflfiJKjl/2O^Tfcit53i-Cfe5o ^tb^W^d^SiCOpin^^— K«t^ 
tS^«Si^l/5WT{C{g^tt, tete*t<gjft-C#5 0 SiC-pin 

KfiW^tK SiC-npnh9V^^, SiC-SIAFET, SiC-SlJFET, SiC-I 

[0004] SiCflVMatf— ^^ft^^fcfcvvrte, iii»mjE£^«fc#>K:, 9 

»a*v^) ©«s«fu»!i*5^5«#^tf sra^p-t-a^s^fcSo -^m^^^^p-r 
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[0005] m7fe#'&nxwi3^7F$ftx\,^7 p i'— ^mcDmmmf±pmy4*-h*<Dmmm 

> fl;#i^?Oji<bbT#!)<nMSiC###:(DJTE (Junction Termination Extension) if 1 

5<d^m£l<, mmmvm&temz&zy-Fmmo^ym^x^ ^ e 

[0006] ^<75pin^^-- K i^MX ft «J£ £f»-r %t , JTEJ1 107(Dg^3» 1 06 

*i"5o b£>U JTEg 107(i^^ 1 1 0(DM 1 1 2iztt^mm&h\^< 

t&x%z<DxmW[mj£Kx%z 0 

[0007] SijO^^LT, ^ ^flf^-W^RESURF (Reduced surface field) tmttlXl ^ 

t>tf)-e&5o WmEEf-SV ^^«H^^I^p$^iRESURFf*^^{^^^:^^S;'^bb > 
RESURFrtgpom^^^^^^^oT^PmjESr^i-So -tU-^aEg^l 

&&wxmi:temi2Limm. r^mfcsicmmtfcm}. 

3^310, 218-221M 

|£#!ff;£ifc2:A.K..Agarwal et.al, Materials Science Forum, Volume 389—393, 20 
02*Js 1349-1352M 

##f^i^3:K.Chatty et.ak Materials Science Forum, Volume 338-342, 2000 


.r «l » 

WO 2005/076369 


3 


PCT/JP2005/001705 


1331-1334M 

[0008] mm^<Dm^<Dx^u4v^iy^<^—^m^miFK^ 2002^^ 

(D-^TVT/V^ 7*—7J* 389-393#. Ml259-1264H"C^ J S : $ 

JTEmi07fe^>-tt1b&&XM}$£thX^^tcm^ Ky^h®105i:O^§U^ 

[0009] mwmtzxTv&izm g Lrb 0 nis^-fpjm^^^y— k^io9^^^o- 
§Pf^jTEeio7^^rKy^hjaio5^tL§o ^.(Dt^±m<Dx^mmio3t^v 
7bmio5(D^—^/^u—iy^^^tir^^xmxh^mmx^^^ 

Jiio5rt^t£^:b/tM^^«^y-K^io9^^io3^(7)rBlwy^hSio 
srt^itAb-c^t, Ky^hJiio5^^ji^i5^^^:^5^^ra«^Pfe 

ans-srSc mmxt&<D®m&m*vx)mjjfam}£tfm±'rz>b. 
-^ux<D^m^±^(ox^mm^(D)^mmm^n^ 0 

[0010] »«ffi5kVC0SiC-pin^^i— K<Z)^, $rD 0 D<D£#teJl[I#ftmSfc$gS 

lOOA/cm'T^JII^-fRimff^S. 5V-efe6 0 Ld>U m^^lOOA/cm 2 -r-lR# 
^iSmbfc^TiiJiR^[R]mffi{i20Vfc:ii^:LTU*e>o iim^F^^H^*<«^, 
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iz.hfrfribb'f ^tm-i^<xim mm>m^<^\ vtox, «^«^'>&<*b# 
4^-y^mwm^m^^xmm.ir^tmmmxh^o 

[0011] m7<DfeMmi^ir£ot^ ^^110(Dffi|fP112^m#^fO®OJTE®107^ 

m^xmifhntc%M<Dmmm^mi^m^i^ mmm^mm.ir^xi^j}m 

jin^fp]m^«^^iio(D^^jioT^^c>Ti^<, ^y-K^io 
^OTEjiio7(DT^coKy7hSio5rt-e i b^ji^Rl^^^u mds^tfi^ci- 

5 0 ■ : eofci?)H^JiR^fR]«BE^Mb^i£ii$tb§ 0 JTE®107^^^llOOMIS^ 
Jf^^^Ot?it^^:#^®»^*So ±^110<Offi^iClJt-<TJTEjgl07 

Bmi^^i«V^pin^^— K(5^Ki;7hSl05^WV^^\JTEjgl07(^Tfl3^ 
^^^^(^oT^L7bail^^^^^llOOT^OKy7hei05rt^« 

[0012] SiC%(D!7^K^^^W^— ^^^^^^jl^^^ffi^l&^ffi^^J-bT 

Bf mtm^zo wmtstiZo ^<Di§&n m ^^s-e^^^ w^ma 

i/^j$.&xKm-F%M&. mmizmi®mzmmttemte%ffi&m<Dmm$)&& 
-$-z><v%®5<:z.bftx%, &Mm\m&ir&ffiM i x$&*mb~f^t&x%z> 0 u^u*- 

mmm^M^x^^tm\^n&^h<>x^v^hmm<D^^iy^mMm ^ k 
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[0013] -jj, *7&&9omzvtci^fe^—v/i'7u—^mfcbm*ti%mxmx&& 

£4k£&mvfkmifrxm &&<z>^ ^mvmw.*^~rz>z.b* g Mb-rz> 0 
[ooi4] ^mfivv^^y^mfcrnm^ ^^—^mw-m^b^xwi^-r^m 

MM^xmm^mfcm^-jfcD^mfcmi&ft rafter m m-Jr^mftm 
^xmm^mi^m^mm.mbim^mmm^u mmmm<D^mi^m 
mb(Dmm2(Dpnm^^-r^>n^mmm^ir^ 0 mu^^-^mw-m 
^<DmMm&bt£z>mi<Dwmte, mumcopnm^^jm-^^^mwn^ 
\z.n^mzmm&*tz>bbh\^ mmmi<Dpnm&bmmm2<D P nm&b(Dm<D¥ 
m-fcmmi^ mnmB.m^^xnm\^x\^ 0 wm-^<D^mi^mm-nm2(D 
mmtmtfbtix^^o 
[0015] z<Dmwiz£z>b, mRMftm%mi<Dpnm&frbmmvxmf$.^x\,^<DX\ im 
xfamffinm<Dpnm&<D^%m<>xmti. m^m^amb^2<Dpnm^b^mox 
mtiz>mffimzbA,b*f&\ t<Dtc.mw^mm^x^mmxm^ n^pn^ 

fairz¥mfom&ftiazmmxm^bA,b*m^fo\ ^co^^i^pn^ 
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[0016] ^cmi<Dpnm^M0,ir^m^mmKnnmzmm^n^mi(Dmm^, m 
nx%% 0 

ftirzpmRx$nm<Dmmm<D¥mfomt&&^-rz><> m^u^^y^mmwmm 
«\ mz¥mftmmzmffi&*fc)$irz>mi<vpnm^ RximmmKDpnm^ 

^mwrn^xmrn^m^mm^mmmbi-im^mmm^wu mmmm<D 
mmftmmtcDm \m2<Dpnm^*Kmir%mRwmm*^irz> 0 mm^u^-y 
^mfcm^mmm&ttezni^mmn. mmmi?>pnm&&mi$,~fz>mj?<n¥ 
mfammzm^mzmmtstiztthi^ mmKDpnm^tm^mzopnm^-t 
<Dm<D¥mfomm^ nMmmm^^xn\k\^x\^ 0 mm-^fD^mw-m^. 
ia^2<Dmmtfmfbtix\;^ 0 mmmi<vpnm&&^&¥mfommzQ3Lm& 

. mmm^mmm^L-xm^mi<^pnm^tm2(Dpnm^b(Dm<Dmm^mw 
mm^m^^s-tto ^<Dm^mz.£.mmmi<npnm&b'm2<Dpnm&b 

[ooi8] z.<Dmwiz£%b, m^m^am^mi(Dpnm^hmmvxM^x\^(Dx\ im 
jjfammizni<Dpn&-£-<D&%m<>xmfo, n^-m^imbm2(Dpnm^-b^mox 
ffithzmmmzbAsb'tew ^<Dtc&MXfammic£%mmxmnni<npnm&iz 

T%¥m&mmmazmmxmmzbAsb*$s£.i,t3:\,\ t<D^^mi(Dpnm^ 
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[0019] ^tcmi<Dpnm^M^i-^mi^mm^n^m^m^ti^i<Dmm^ m 

w&om^'DmM-M'ptimmzti, trmmwm^im^mmmi<Dpnm^(D^u 

[0020] ^mm<Dm(Dm^(Di74b^^y^mi^mm^ mi^mnmwmwm. & 

*mftm*&irz> 0 mmmi(Dmmm<D^mi^m^Kmi(Dpnm^hmm^x^ 
2(Dmmm(Dm^mmm^Mm^nx^^ 0 mi<Dmmn, mmmi(Dpnm^tm 
t&m^m^mt(Dm<D^mi^m^m^mmm^^xM^u mm^m^m 
fomizmmztixv^ i2©tiii, Mm%i<nmmm<D¥mfcmiz.wtrtbtLX 

xmi<Dpnm^tm^m^mt<Dm<Dmmi^m^^m,^m^.x'o, ¥m&m 
m^m^T^mixmi^pnm^t'm^m^mt^mumz.mm^ im^r* 
ma*m#*mn.mmmi-z>o ^ti^xvm^mm^m^-m^im^mxmfh^ 

t m m §wfe£* izmm.x%% 0 
[0021] *&w<Dm<Dm&<vy^^yy'¥mi£mwn, mi^mmm^mi^mRxf 
mmmi(Dmmm(D^m^mtm(Dpnm^^mir^m2(Dmmm(D^u--i'm 
(D^mfcm&mirZo mu^i<Dmmm(D^mwmmz.mi<Dpnm^hmmL-x 
w,2(DmnM(Dm^-mmmi)m^fhx\^ 0 miowmz, mm'mKDpnm^t 
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[0022] -comm \z. xtifc •rm<D¥mfcmmz&i< rnKDmrntm^Lmmm 
^\,xmi<Dpnm^tm^m^mt<Dm<D^m^mK^^m^m{^,^ 

^Txmazffi&&m%Lmz.Mmi-z>o ^^xmm^mm^m^-m^m^mx 
mmmtmmm^^mm.x^ 0 

ftir%pmRTfnm(Dmmm(D*mfcmi&zmL>x\, ^„ mmv^^y^mfc 

^<DiQm^mm\^xmmmi(Dpnm^wmT^m2(D^m^mm^miirhti 
,mmm2<D^mi^mmtm^mmm^mvx^2(Dpnm^mm-r^m^mm 
m&m-rzo mmv^^y^mftmm-zzbi^ wmm<vpnm&%M)$.irz 

^mzmwcZti, ffimmmmi&pnm&bMmm2<Dpnm&k<Dm<Dm2<D¥m 
&mm^ m^,mmm^vxM^x^^ 0 m2(Dmmn. mmmi<Dpnm^ 
nm-r^mi<D^mi^mm^m^m^mm^tix^^ 0 mwv^v^yzf^mvt 

want* m&m2<D¥mfcmmkmtezmmm<Dm4<D¥mftmm, Rxfmmm4 

[0024] ^<D$&wK£tit£. yjY^yzf^mvmmz.* m*<^ms<4T*mj£&m\\£ti 
tct^ia-i, m^mumzit-isxmi&mmtK mi<Dpnm&km2<Dpnm&t(Dm 
(Dm2<D^mi^mm^^mmj}m^x^,mi^pnm^km2<Dpnm^m^ 

s 0 ^KX'om^mmm^xmm^mn^^xoi^i-^o mmmmz 
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[0025] ^mm^^m^cDu^^y^mwmm^ ^^—^mwm^tvxm 

mfti-mnbfr. Mmmi<D¥mifcmmtmte%mmmzm^xm2<Dpnm&%m 
^-r^m^-mmm^m-r^ mm^^^y^mmi^mnn^hK, itfrieigiopn 

(D^mfcmmzm^M^mwttsti. ^mmmmi(Dpnm^tmm^2(Dpnm^ 

pnm^^-r^>m^(Dm4(D^m^mm^m^mmm^tix^ >s 0 mwmm 

Mm'j?te<kh2^<Dmi&pnm&<Dffl<v¥mftmm^ 
-cv^o m4<Dmmit, mtm4(D^mi^mm^Mifhinx^^ 0 
[oo26] z.(Dmm \z.&fi\z x v^Y^yzf^mwmwnM'^Txmmiim^ mi 
(wmmtK mn.mmm^vxmi(Dpnm^tm2(Dpnm^t(Dm(D^mi^mm^ 
^tsm^mtu;^ mi<Dpnm&tm2<Dpnm&b%nm&\mmu m^ur 
^m^m^t^iam^m^m^mmm^xmwm^m^mxmm^mn^ 

[0027] *%>w<Dm*imwfe. 74y^vy**mfcmw*Mmm*k^xmx-z>o 

h^y^^mi^mmi^^^-y^mi^m^t^xmi^ir^pmRUnm^mm 

nm&, Rxfmmmi^pnm^^m^mm^xtHmmi<Dpnm^nmi-^m 
i^mitmi&ftiz-mrtbti, tfimmi<D¥mftmmtmtez>mmm&^xm2<D 
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mm-mn.mz.mwc£fr. t%mmmmi<Dpnm&bmmw$2<Dpnm&t<Dr$<D 

•^^mfcmm^bi^ mmmi<Dpnm&z^&i-zmx<Dm4<D¥mi£mm-m 
%i,mzmwi£hfcm2<Dmm. mm&ft<th2^<Dminpn&&<Dm<D¥mfcm 

[oo28] ?.<Dmw kxm, m£immft<Dv^^^¥mi$mm^ m^r^mm^ 
^v^t^, mcymmtK mf%mumzfr^xmi<vpnm&bm2<Dpnm&b<Dm 
<D^mi^nm^^mm^mKx^,mi<Dpnm^tm2(Dpnm^b^m^mz 

zmmxmK ^^mi^mmmu^mm^mn^n^nm^ti^x, m 

[0030] m im i \^^m(Dmimmm(Du^^y^^m^mmx^^mm(DSic- 
pin^^-—v<Dmmmxh^o 

m2m2^^m<Dm2mmm<D^^^^ymm^mmxh^yu-^mm<Ds 

iC-pin^yf— KO Wr ® m X&% 0 

[iii3]iii3^3£i^3i3siiM^^ 

GTCKDm^^Xh&o 
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MOSFETOBJfBEI-efcSo 

[|l|6]|ll6(*^:^KO|g|l^i-SiC-pin^>r^— Kfc&lvC,^ — ^y9^99YM 

\?<Dmmmx&z>o 

[0031] 3 ^hyy<— 

8, 10, 28a, 3r—^y?^l/??Vm 

13, 23 TV— KJg 

12, 22, 42, 105 Ky^h® 
12a, 22a fl&fHfflS 
42a, 42b KJ^NggR^ 

17, 29, 39, 91, 92, 93, 50a, 50b 

14, 24, 30a n^^M 
40,81,82,83 h®l 
71,72,73,74 y— XQM 
61,62,63,64,65,66 y—xM 
51, 52, 53, 54 tf^VJl 

11, 21, 32, 41, 103 m$L 

19, 30, 31, 113 ijy—YWm 

18, 28, 37, 101 TS—VmM 

33 ;<y7T~-mm 

34, 34a ^ggi$ 

35 *m 

36 ^v^Ji 
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16, 27, 49a, 49b <f-**As?\>v'*>'— M 
15, 17, 25, 38, 48a, 48b, 107 JTEg 

no 

26 RESURFjg 

109 jjy—vmMt 

[0032] ^T^0^^^»mff^K^>^^^#:^e^t^m^^gO0jg^^#-!l 
[0033] <<Jgl|fe!fe#!l>> 

(DSic-pin^^^-— wmmmx&Zo eiki&v vr, ^fm^om^i x io 19 cm 

~\ i¥$^400ju mC»^y-Ki:bT#<n + MSiC^^(DS«ll_h^, ^*fi<fe$ft& 
^1X 10 14 cm" 3 , m&&75 n m<Dn~mSiC¥^ft(Dh*y7bmi2&^\i°?3c^/l'!& 

^^^^hjSlO^L-T, ^^^^i^y— Km«19 (i2(7)t«) 
ft^tbTV^ 0 Kyyh«12(D±^^^^iX10 18 cm" 3 , J£&tf5l. 5/zmCQp + 
MSiC^^OTy— K«13£, W^S^l X 10 19 cm~ 3 , m£&0. 2 /x mGDp + M 
SiC^ftW^i^y hi! 14^rjl|S^:3it 0 ^dr^7^S^^T^^UTV >5 0 Ry ?Y 

[0034] ft^i^ffiw^^^ttxyfy^t, y-^*5t(--r§o *ir<Di*£ra3Ki2/i 

m-cfes 0 ^^i/^«J;«9^f±JbfcKyyh«i2ic:, ry— KSi3(DM^/5^tt 

^*0^3 ax mgtbT, ^M3»S^3. 5 X 10 ,7 cm" 3 , 7 /z m, &£ijj\t>]<D 

S$^150/x m<DpMSiC^2g#:<D, ttl^fpJf^foSJTE (Junction Termination 
Extension) Jg 1 5£^>fr £>&^&^^/&U-CV >5 0 JTES 1 5£Ty— KJS 1 3CO 

mf|S3Mm(D{igg|«, 5itim-et)#^^Mf*^of^ 
J:«9H*ra§Pl2a^^$tt§ 0 JTE®15^Kyyh®12i:(DP^^^4(^2<^pn^ 
) i)m$£thZ>o S^JTE® 15^)^^130 n mmVX^m^m^S X 10 18 cm"V>n + 
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Mifryv^tDmmmiTx-mm^xh&o n#igo@itMS^i x io 12 c 

±m<D-fmumz.i)um£tLtcb%, ^—^y^^^bms^mtvxmm^^mm. 

[oo36] ^mrnmxi^ ^—^y^>^bm8(om^tmmmi7t(Dmizmm^nif^ 
tbhiz. ^(om^r /—vwmis(D^ni8a^n alt, ss^v^wis 

hyy<— 3tmtn^WA^mnxh^\ 3<Dum^ *—^y?=ns?? 

^W^^^^^X«T/^^!>^(DTy--KS«18i:M^^m^fflV^C^^ 

[0037] T/-\?mmi8femmm7<D±\z.hKm£tL, w^ji^xte^wTEjiis 

<D\HM$iZfab%0lO » m(D^g^-t?JTEJil5(D_b^M^L-CV^ 0 -Tft^T/— K 
1 8 GQMiSOT ttl&SURl 7£r^LTJTEjB 1 5 fcSfco T*f|fi] UTV >5 0 H 1 <Dpn 

^4^-v^^^^(D^yy--^zmmvxmmmmx^mu ^m&#* 
zMAvx¥mfcmm& i m}$,-rz> 0 

[0038] ±|E©J:5^^b^|IM^J<7)SiC-pin^^^— K<^T7— K«@18^y 
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mictto mmm2 a <Dmmmi7frbm^nftn&i£i\:i-Zo mmm2a<omd, 

^#:SO#ffiO@^m#^IPi-S^H^fc§ 0 T;—b*mMl8lz.£ZWl%d.<DmM 
i^^rbfCo ^^JH:, W«iI«4600V^fc'9HflfB(D6750Vj;i9t ) |t)2150V{gd^o7ci 

o 

-rr^v^) iooA/cm 2 om^^-ei^p^ii«L7ci:^, am^^ii:#^}*4 

cot% Tj—^mmmzx^m^m^£wv^bmi2(Dmmni2a^iEiix^ 

tiZo Z(D&mmxfammfeT;—mi3(Dm&2<D&zm^xmti. jtesis^ 
W7vmi2<Dm&4 (.m2(Dpnm&) zm^xmnz^m^ \ 
04i] Ty—^mi8(Dm^n<D,iTEmi5tm^xM^ir^w^(D^^<^€ 
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JBE&iiftiETy— Km®18^^DLrtjT/— K«ttl8^g5*r«l6lftBll7dS|6aatt 
«Lfcl\J;5fc:, Ty— KMl8©*3«:KJ£^5©asS*LV\, ^SiJ^LTT/ 

[0042] ^^JOSiC-pin^^^-K^^V^T^JlM^I^«^^^5fttb6i:, 8^2£& 

JllI^-|R]Sffi^^«t«9|ifIB<Dj;5Wlg^fR]«ffi^4. 1V3&>£4. 9Vf£_L#Lfcf><D 
-efc^o bd>U T /— K« 1 3 ^JTES 1 5«rgf Lr ^Lfc^5f5#l3t©ping^y>f 

[0043] £Lhoj;5{^ #lli£0iU£J:;frfcf, i/W^ftti, Sic-pin^;*— Y<Di$m 

i!l#«tU JTE® 15^Ky7h^l2^(D^4^iao-C|lli^-[p]«M^^tb^V \fc5 

[0044] «^2^ife^J» 

IEl2}«^Kom2^WJO^^^S^foS^W-^^©SiC-pin^^ 
^-—Ko^fBEI-efcSo EH^WC, ^mVaiSk&t&i X 10 19 cm~\ J?$/^400^ m<D 
, ^y— Ki!bTf!j<n + MSiCC0^21_h^ N ^*e4SJ»SPd s 5X 10 14 cm~\ &£&50 
ix m£DnMSiC<Z)Kyyhe22^e 0 ^v'^/^SS^-e^LTV^ 0 KU:7 Wi2 
2(Df ifcfgJfctCfii, *$mWk&&l X 10 18 cm" 3 . J?£#0. 5 u mCOp^SiCCOT/^— 
K®23£, ^#fi^*S*Sl X 10 l9 cm"\ n&itO. 2 nm(DpmS\C(D^??Ym24 

20 (mi^pn^) ^TM^tlSo 
[0045] T7— KS23(Dj^«§(5d^ j ett^tL^j5 M mgtRSLT, ^*&4fc*&tfS8 X 10 17 cm" 3 
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x mZ&O. 8 n m, &^jy\Z\<D-g:£tim25 ix mcDp'^SiCCDJTE® 25Sr-t^vettK 
ttTWSo JTES25^T/-KS23(DM«$P^^lli-ffffB^5 /z mOSgil^, |t)22 
// m-e^^^^M^^^ofdo ^^i«9l!^ra$l522a^^$^o #JTEjg25(^ 
*£LT. ^|«2§S/^2. OX 10 16 cnf\ J?£^0. 7n m, ;££-;^[p]GD;ft£/^75 
m© ( fl;#^fPgi:LT'iK)<p"MSiCORESURF (Reduced surface field) jB26£M' 
^-^^iA^-SW-e^bTV^o JTEjB25^tmESURFS26t. Ky:7Wl22£ 
O^(C^20a(m2(Dpn^) «/&£;fr3o RESURFS26^^m^fcW^lH5^ 

h«24{^-^^^^hii28a^LTTy--K«^28(^lCDfl;®)^^$tL 

[0046] mi\^irmmmmmmmm\^ ^y^>^^hm28a(Dm^t, mm 

Lfca^28b^A^^^T^-5^^^^^hii28ai:^J^29^PSg|bTV^§ 0 HU 

xhxw m^mmi-i, r/—vmm28^mm^^^m^x, mzm. 3» 
m<Dmfcm<Dmmm29xmm^x\, ^ Q r/—^mm28^mmm29(D±j l zhnm 
ztvxm. ^(Dmiffife. mum29&ifrvxjTEm25iz.m5»mm%:^xttfai-z>£ 
5{ok£*vci^„ mm2i<DTmatt-^yy'^*y'hm30a(m2(Dmm)$:frv 
x*y— KS«3o^g£ttfbtvcv ^„ 

[oo47] ^(DSic-pinm^^-h^^^^(D^yv-— ^mmvxmummxm 
mu ^m&tfxznA^x^mftmmzmf&'rZo 
Tj-vmm28t^y-vmm3om{zmmBE^mm\^mm^mi&\^titzsm4 

100V-e&ofco ^OWSiE(iT7-Ke23^JTEe25^b-CV^^^it(D|^ 

i^-rxcDSic-pin^y-r^-— K<^»mii^{5^iwic-efc5 0 rtL^^roa* 

T^Lrtit, TV— K®^28^ T/— K®23iJTEJS250F^(D[I*F^§|322a^^® 
M^ite^29^L-C^-X.6«^m^J; f 9, l»raiH322a^Ky7hS22<D^® 
3ff#^r + j-e^i-jE7L^pjS$tb6o rcD^:i6nMSiCOKy^hg22(^^ffiiff^ 
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mnmzmmztez, mrm22a(Dmm^hmtifc^xn^^tir^ 0 itm^tc 
y^—Fzm^xnmvtcbz.z, b«h^ 2 6oovt^«9, Mis^mioovj;?) 

&Jl500Vf£^ofc 0 

[0048] ^^JSFllOff p B pOSiC-pin^^^--K(dlR^rR] ^100A/cm 2 (Dm^S-e 

[oo49] ^mmm<DSic-pinm^y^—vx^ m^r^m\a-rry— K«a28^Ky 
22^x.^«#^^j;«9, mmn22&\zm^&%\%m^hfrxmi%m^m 

o ^<^^T/-KJi23iJTEjg25{im^^{c:^^^il$^o JHI^I*]®$DteT 
KS23£ST, KS23^^Ky7hjg22(D^H^Mo-C^tl^ 7V— K 

®23^^m^^{cl^il$tLfcJTEji25^UMSURFji26^«m^^^tb^V\ 

^^feM^Pfe^^b-cry— vm23bmm2it<Dr$(D}?vz7hm22fticm£.v 

, JTES25&.t*RESURF®26£, Sm21^^^Ky7h®22P l g^{«jS^:|5j|^ 

[0050] *^^!lOSiC-pin^^^— K^Jt^-fSfcfe^, TV— KJg23 

i^JTES 25^LT^LfcSiC-pin^y^— KKUE#|r] ^100A/cm 2 <D® 
^^l^iMUb^^ JiR;frrR]mi£te4. 6V^mo. 6V{;i*#<it;k:Wt 

o itbWTE®25^V^>'^^^^^^^TV^^^^Ky^hJi22^<D^§|5 

b<Dm<DWz7hm22{z.&:*-rz><D&f£b-f, tt— K®23^s^2i^r H ^Ky^b 
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[0051]- *mJ&m\Z£tlt£, Zfu— ^#5tOSiC-pin^^— K<D7V— K«4H28tf>$» 

5-x.z>m$f-%}$kiz.£<0s i£'<^Txmiatm&20kjTEm25&n^toiz&wtfr% o 
-^.tdm^T^mat. mmry— ^M23tjT¥:m25t^mm^22axm^m^m , o 

[0052] mmmm)) 

(DSic-GTO(Dmmm-e$>%o mte&^x* Tsi^y-Kt«3i (i2©«g) * 

n + MSiC<D^^^^«^-r§^32^±®{^ pSJSiCtfV^r— 
^«33dS^$tuTV^„ /<y7r- ««33©±H: % p"^SiC<D-<— J*fB#34#7g 
^^340^^:^^^^(DnMSiC<D^<— ^S35^^$tV-CV^ 

6 0 ^— ^^34^— ^S35i:©ffilCg|-a-3O(^l©png^)j&S0^$ix5o ^ 

l&v ^#-ei o tdKiK&avcv ^ 0 #y — h«^4o© m tcpSi sico^^ ^jt 36 

[0053] n + ^SiC(D^32{W^liS^l X 10 19 cm~\ J?£^300 » mXhZ> 0 /<y77 
— ^33te^M«S^3X10^m~\l?:£^2. 5|tm-efc5. ^i*34tt 
^*Gtt*£;&S5X 10 13 cm~\ J¥$150/i m-efcSo ^S35{±^FM^^^1 X 
10 18 cm"\ mZ&l. 8»mX&Z> 0 3^$y^Ji36tt5p*B»»«3^1 X 10 l9 cm"\ J¥£ 

MLTV^ 0 ^®35©^§R^^^^ttT*5?). ^©iftSW3ie3. 7^ 
m-CfcS, ^SrffltffSgPl-tt^— ^e35©«gtPd^JKl4. 0 m|*i*LT^*fife»& 
J$S3. 5X 10 17 cm~\ J?$^o. 7 ^ m, S$^$J250 /* m(&nS!SiC0>miM£fnS-C 
feSjTES38^^-^ft-^^^.^-e^^tvrv ^ 0 JTEjg38^r-<— ^«34i! 
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ry-Ks®37 mi<Dmm i)mmmnm3$(D±.\z.wLrthfrx\ ^„ tv— kis 

[0054] ±|E^«5t^SiC-GTO^-r^^(D^^5/^-^^^^L. i^WJJgT^lm 

~K«ffi37^y-KS®3iF^(dii^r^^«ffi^Pn*PbiifSiE»JSbfc^^, 

^Jl3100V-efco7to r^»*J£WTEjS38^-<— ^jgSSO^tP^M-r^J:^^ 
[0055] ^mmm(DGTOXVX±M<D^\Z.T/— K*®37^y— YmM3lT&KW35&\<D 
m^»i^39^bT^^fetL6S#^mi-J;«9>-<--^e350MiJTEjl38 

iroF^60p"MSic<^-<— ^^34atc r-j -e^-rs J;5 f£«^Pi&£;t"v5o 

tcbbmmm9izft\,^mmi&m>nmsicK5Lmu nmsic<D-<—^m35tn'msi 

C<DJTEJl38^ S^bfcnMSiC<D|g^T^^$tt^i!lRl^(D^t^^ 0 jfejgdlg 
39£>e>iSv ^SiJ^tt^^'fki-So ^fcfc^-*® 35©*S*p-C©«JMfe * #«*n£ 

[0056] ^Hife^!j(OGTOi:H:^i-6fcfe, *m35£jTEm38t<D&W:mmttmifc 
mtm^X\ T;—h*W&37<Dfffimm3<D&m37a<D&Wir?Vfrtj:\, Tb<D&f&i¥ 
U J»ft^IMffi£$J^Lfc£:^ 7400VT-feo7 v c„ r*»«ffi«^;!&#JcDG 
TO<D»«ffil3100Vj;95700Vf£;^ofc 0 ^©JtlSEd^fe, #ilii60B©GTO-C7V 
-K«ffi37^JTEiS38mf^«^g^T^fti-§^^^J;9»mH^i|'S^i«< 

[0057] &mmm<DSic-GTO(DT;—}?mM37b*y—}?mM3imamxfa(Dm&&w 
Mi,mffi&&tim5A/cm(D?—hnm&Ty—}?mm37frb^—bmM4oicm 
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mm&xioommmmvtct^ mmm^ma^4. evx&ofdmxfam&tno 
omm<Dmmma*m5. 3v\z.t^tc 0 ^mmmm&M<-rz>tjmjjfam&<D 

9&frL,X-$-X.Z>m$f-$)%:lZ.£<Q^'<— ^m35tJTBm38(Dm<D-<—^m34a^n 

mtsfo-r s mmi^—^m35(D^mxmti, ±tvx^<— ^m35tm^32t<Dm 
<D^—xmm4iz.&\,^xmxfawz£fc&mft'rz>o 

[0058] El3t^-rj:5^— xm35t]TEm38b<Dmfc-f%m&Wttf'f\^ M#^L-r 
^b7^SiC-GTO(t^5l$CDSiC-GTO) ^ol^TE^^Ttftl^l-^ MX fa 
MMfe^— ^®35ROJTES38t, m^32t(Dm<D^<— xmt&34<Dm££:i&Z: 
ffifr% 0 JTKm38te^*>tt1b&&feXJ&)$£tlZ><DX^<— *3gig&34£<£>g^g&3 
OaiZ.te£<(DXm&^1-Z)o Z(D£?lZfrf&(D^m&1®30a&mmmn%tM 

mxm^hmmxmm±u ^—*m35tmm32xm~£titim>ft<D'<~-xmi& 
34^tfc*cutA-r5 0 ^<D&^—^m4<Dfc^mKmxfamj±£fcm,m* 

[0059] iO^5t5(DGT0$r^LT, m^^lOOAXcm 2 <D)m^fanM^20^m^ 

p&t&ut, wmM&4. 6vxhotc\m^fam,^2ommma^ii. 4 

V^Jt^CbfCo ^30a^#<<D^Pl§?r^r-r§JTES38(DT§P{-^Cfc^ 
famj£'£fc&m±U SiC-GTOrtt|3-ecD^^li7JPUT^^Pl&C>^^j5(c 

^(Dx^m^(DSic^To^—^mm4^x^mxm^Mu±ir^tcib, 
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[0060] mMcDSic-GTox^mmxm^^^mwmia^ gtocd^h^c* 
m<Dmm^^^K^oXL,Wo r<D*:#>, ^—^^m^KmM^cD^ 

[0061] ^0J<DSiC-GTOT»^S^^^St£^^^$lJ$^<^^^J^«^/5^ 

[0062] &<±<d^k. ^mmm^xtin, sic-GTOizm^^m^\^9,j±^ij\\vtcm\c 

[oo63] ((m4mmm)) 

m4^mm(Dm4mmm(Dmmm^^^y^mi^mmxh^ sic-mo 

SFETOMEI-efc^o HIM&V^T, ^MWS^l X 10 19 cm~\ J?$^350Mm© 
n + MSiC<D, #y— K£&5^&41±{£, ^MiII^9X10 14 cm"\ J?:£^40/z m 

±®^^Mt^PXb. frjfEyiH^M^M^l X 10 18 cm~ \ £#1. 5 At mOp 
^SiCCD4o(D7K^S51, 52, 53. 54^^fr^&^&^T^)&£;ftr0^5o 
#7^51, 52. 53, 54k, KU7hS42tOKtJ:g^75a, 75b(^10pn^)^ 

[0064] aJ?9VS51lcr*^Jtt4»fl£tf*l X 10 19 cm~\ J?£flSO. 6 ^ m<Dn + MSiC<D2ocDy 
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5, 66«/&£*vrV^ 0 y-v*Jg65. 66<D^:tl^:tim^(Dmi^ "ttL^tKD 

mi<vm,mx&z>y— *mM7z. 74^ltv^ 0 y—^m6it62\c^.tc^ox^ 
n*:tiffi¥ft<Dmz.mirz>£?iz., y— ^wmi^wtnhtixm, y—^msstG 
i^tztf^xzn^tiifo^ftfDmzmirzxy^ y—^mM72^nnhfhx\^ 

^^tm^X^-h^mmi, 92, 93^f£}tb*LTl^„ 

[oo65] y—^mm7i—74m^<Dy—^iQ^-80[z.mm^thxv^ o ^-^wio± 

65{a*f|p]-r3^— hm^83^(t^TV^ 0 hm®81, 82, 83«lO(D^— 
h«^-90^^tl-CV^ o ytOjli$i^2/imT^o yi7-<Dj^B<DfggB^{3^ 
7^fJi53, 54^i^^:tb- : e^6//maibT^M^^^^3. 5X10 17 cm"\ m&ftO. 
7 ix nu ^**-|r]O*$^^J90^ mOp"MSiC<Dm^M^PST^5JTEJS48a, 48 
b^tL^e^W^-^^iZi^-S^-C'^UTV^., JTEJS48a, 48b^7 ; VS53, 5 
4frbM1r HufE6 ^ m<7)Sg$tte, ^0. 3 m^#^Pp^}i^^^o7t„ JTES48a. 4 
8b£, Ky7hS42i:C0Pfl(^^85(^2(??pn^)^^$^o MOTE«48a, 
48bd^^n^tt^J25 ix mMtlX7Fffi.%0M&&8 X 10 18 cm" 3 ^n + MSiCO^-r^/V 
;*h^— S49a, 49h^^T>tJ^^mX^m^X\ ^ 0 
[0066] JTES48a, 48b(^_b®^tp^(DjSIS^iSgR N y^iJ®59a^.Wi^_h®(7)— 
$B« ; etb- ; etb^:$^y~^^J^91-93J;^9^i^^C®V^, 25^m©« 

&s&mmm50a. 50bx®im.vxh% o y—^wm7^ 74<Dmmt^t^^m. 

H50a, 50b£r^LTJTEJS48a, 48bcD^b^]15 /z mOfSfflf^fal-^^M 
*^tbTV^5 o ^4lC0Tffi{-{iKW^m1li79^^t'btl,TV^ o 
[0067] ^(DSiC-MOSFET^^^-r^/-?^^— v^H^U ^WJ§B^«b7t^ 

mff^S'J^b7ti:^^3650VT^o7to ^»mHf^^ii53, 54{^^^J 
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73, 74ttKy^hS42(^LTffi«^^^o ^<Z)fcfe|&f«50a, 50b^bTV 
— ^m^73, 74d»W7 f >fS53iJTES48a©M©Ky7hegP^42a % ^U^xV 

e54^TE®48b<Dr H i^Ky^bji^42b^#^^5m#^m^«t i 9Ky^heifR 

#42a, 42b{Cir+j-C^Lfc#^[OIEa^S$tb6o -©lETL^i^n'MSiCO 
Ky^hS§|5^42a, 42b<Z>i^Jg|50a, SObl^V^ffiiM^pMSiC^ilfcU tf? 
7=VS53iJTEJi48a, ^U?^VS54^JTEg48b/5^^^«^^{-^^^ 

^•42a, 42b— (DmRM^tmftztLxm^Mmfrdmbtiz^tizteZo 

[0068] ^^»!l(^SiC-MOSFETi:iti^'t-^fcfe^, 04<Dlf|/$fC}oV^, y— *Sffi7 
3, 74£, *:tlZ:thm<D&m73a^ 74a^ib^$i— teff^&^i*, Ky^hSf|5^42a, 
42btC*f|B]Lftl ^5^b^o^f^ur^^ufc 0 ^eo^y- ^«T-80^HV 
^«^79^(dlS^[^}C«Et^N3^Pb/c^t^»®JEf-±2300V-efeo/i 0 ^CD»« 
j£«^Hife^JOMOSFET(D3650Vj;«9 1 350V{£V \ 

[0069] &MMffl(DSiC-MOSFET&m^^XMf&1r£mM^WkVX<D3ttM>'s<--? 

;<-?<D£<%ibfr±.m&mx3bz> 0 GKD^y^-i/ym^su. ^mmmnsic- 

MOSFETT?fe5„ ^^^*^-98a, 98b, 98cO^-?:ttOKWvm^79{i 
UffimM96<DjEffi^Z.mM£th. y—^m^-80U^y^->^m^98d, 98e, 98f 
<DKW>-«^79(;i^£;hra/^ 0 ^y^ym^F-98d^ 98e, 98f(^y— 
80{iE^«M96(D^l^T•(^^4^TV^6o y-h^90^El^^lB§L7ciJE^I 

<D®m\mmz.mwctstiz> 0 x^y^^m^sa, 98b, 98c<D^;?ve;fttf)y— 

J F80*=»b3o<Z>m^J<ft97dS3Stffi$tb-CV >5 0 
[0070] ^HJg^J<7)lll4^^i-SiC-MOSFET-C(*, ^"^151—54^ Ry^Wi42, j& 
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[oo7i] m5K?Fir4i"*-*i>mftL,x\<^b%. mmmmm^mm^^, ^n^n 

mM(D^4^>^X^4^^m^98a—98i^^<D^^ymi¥^ir^ 0 Wife 

m&Mth%o P^Jr- h*99%Mj3faKffitl%nMfe. EHOSiC-MOSFETJv::}^ 
y— ^m®71-74, ^VS51— 54, ^75a, 75bS.U?KW^«®79"e 
?f^$tL5rt§|5^^--K$rMo-C, y-^«^-80^^KW>-m^79^fp]{tT^tL 

[0072] m5^^-r-r^^-^^«^bfc^:^»!j<DSiC-MOSFET^^V>T, 

— Ki:bT«<pin^^— K99, 1-^^*>, El4<7)p fc 3$)5^^— KSr^Sm^(3lJ;«9 

[0073] |H4fC^i-SiC-MOSFETi:^M<D«^-e\ JTE®48aCQ&®$rMSbT*^V 
jB53^^b^^OjTES48b<D^S^MSbT^7 :i VS54^^Lfc, fi&fetf>fl| 

^•|p]«ff^zl'J^bfc 0 ^eo^m, »fls0|*&ii^4. 4V-efco^)lB*-(R]mffi^i00^ 

OSFETO^<Dtt)fe4. 9V£«95. 6V;*C^ofc 0 ±m^i¥&<Dm^Xn, 
®53^TES48a^^$^^O^VJS54ajTEjg48b^^^$tb-rv^<^-C% 
JlR^TlBim^f*, ^•7 2 Vjg51-54 / S:U ; JTES48aAU ? 48bt, W®L41b<Dm<DYV7 
hS42^tbSo ^W7b*^^aA&-e^$tbT#<C)^^^Pll^i-§JTE 

g48 a> 48b^, mm4it(Dm(D^v^hm42^xmm^m^fcmmx^^y 

^tb^^^y^^-/^^-K^feSpin^^-K99^tbSm^c}- 
£VmmW&&FV7hm 42 ft \C)$Mfc±irZ>bbt>K, ±FBOj:$^JTEji48a x 48 

b^^m^t-i^e^Pife(D^ftfe^^^^ur^^^jiH^i^«ffi^Mb^^c 
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[0074] m^M>^^m^(07y^^^;vyy(^r^-VbVX, ^^>Vm^9S\z.m 
g|3»m, MOSFETO ft gfc^V;*-- K £9*£v 8B*V;*— Y*mfi&&MM 

ttm'p-rzo sic-MosFET&ffitizmmmm'Pirz><DX\ waxf&<Di&&& 

[0075] J^_h<D£5 ^ ^^^il^ i^tf^, SiC-MOSFETO)l|M/^T^«iE^^v ^# 

^(^9^X^53, 54£jTEjg48a, 48b£m^#rtdg^5;^ JII^WT^mffi 
^/J^$V^^t^c:^i^?:m^^J^-5>g|bTJTEjg48a, 48b^SU-Cm^^^tb 

[0076] £Lh. ;£3£^<W^K^;/:/^^ 

3bZ> 0 ^WtLrXn, IGBT, SIAFET, S1JFET, IMJJ;*^ GTG\ MCT(MOS 
Controlled Thyristor) . SiCGT(SiC Commutated Gate Thyristor) „ EST (Emitter 
Switched Thyristor) ^ BRT (Base Resistance cotrolled Thyristor) fjzb*<D&M<DSiC 
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[oo77] tit-, %Amm\cmjkL^M— ?^wmmt\scmterzM&*: 

ffrSm^ MPS(Marged Pin/ Schottky) ^f^—K&J; t^JBS (Junction Barrier 
Controlled Schottky) jfj*— VmW&lZb&J&l&M &*SifeXhZ> 0 
[0078] «SiCW^<DGaN^^ir^^K#<^m^I7^K^^^^^#:-C«^Lfc 

[0079] &itm3Rxfn4mMM^&n&Ltt^izi>K frmt&mz&^x&mizj&Kx 

**vm mrftttm- <vm A^m^-r^hy^-u^mnx-h \ 

v [0080] nmmmm^mmm^^mtir^v4m^yy p ^mi^mw:Rxfmt} 
mmizmm»iMx&z> 0 
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mm¥mi£mmznm®%Mj&irzmi<Dpnm&, 

mmmi(Dpnm^mmm2(Dpnm^t<Dtm^mwmm^ mummm&m. 
mm-^<D^mwmm^mm^ntzm2(Dmm^pfs:<th^u 

xmw,mi<Dpnm^tm2(Dpnm^t(Dm(Dm^m^mm^^m^^ 
mm^i(Dpnm^tm2(Dpnm^t^mn.mmmikmK-r^t^wmt-r^ 

pmjLi^nm(D\^^~^(Dmmmx^mi<Dmmm(D^mi^mtmi(Dpn 
^^mir^m^<D^mmx^m2(Dmmm<D^m^m^^mxh'o, 
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^^mimiy.\^2W^(ovy(Y^yzf^mwmWo 
[5] ^u^-^mi^m¥tvxm^ir^pmRx^nm<Dmmm<D^mw-mm^mu 

ffimm i (Dpnm^(Dmm^hmm\^x m ism i <Dpnm^^m-r^2(D^mw 
mm^mnbti, mmm2<D^mi^mmtm^mmm^mvxm2(Dpnm^ 

<Dpnm&t<DT%<D^2<D*mvfmm^ m^mm^^xM^-f-^KDmrn, 
mmmi<Dpnm^^^mmm(D^m^mm^m^mmim^ntcm2(D 

mmn2<D¥m&mi&<D. m^mi<Dpnm^^-r^m(Dn^\m\z.nm^ mm 
m2<D¥mftmmtmft%mmm<Dm4<D¥mfcm%z. rt$ 
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mmmi(Dpnm^Mmir^m^(Dm4(D^mi^mmm^mz.mu^tcm2 

t-r^mMmvmm^^^y^mi^mm. 

-c*j-fB]-r?)HiiiE^io®ffi(i, mum2(Dpnm^^^m^m^m\^mmm 
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mmftimvbfr, Mmmi<v¥mfcm®tmft%mmm&misxm2<Dpnm&z 

<Dpnm^t(Dm(D^m^m^m^mmm^^xM\^ir^mi(Dmm. 
mmmi(Dpnm^nmi-^m^(Dm4(D^m^mmim^mmm^tcm2 

&mfflm^tvxmx.z>m,t)mmo 









